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In trod u ction .
The p articu lar  form o f Nystagmus known as Miner’s 
Nystagmus has sprung in to  sp e c ia l prominence during 
the la s t  seven y e a r s . Barely f i f t y  years s in ce  i t  
was f i r s t  described i t  has become a ser iou s factor  
in  the economy o f  the mining industry and many attempts 
have been made to describe i t ’s causation , prevention , 
and treatm ent. I t  has become very much more common 
during the la s t  tw en ty -five  years owing, in  p art, to  
the rapid  exten sion  o f  mining and also in  my opinion to  
the fa c t  that almost the whole o f th is  exten sion  has 
been in  the shape o f deep mines where i t  i s  necessary  
to  work with lamps which s a c r if ic e  e f f ic ie n c y  o f  i l ­
lum ination to  s a fe ty . I hope in  subsequent pages to  
show that the d isease has become much more frequent as 
the use o f  the sa fe ty  lamp has become commoner and a lso  
th a t i t  i s  a t the present time p r in c ip a lly  met w ith in  
miners who work with lamps rather than in  those who use 
the more e f f e c t iv e  cand le.
I t  has been a lleg ed  th at the in crease dates from the 
time when M iner's Nystagmus was scheduled under the 
workmen’s Compensation Act, 1907. On th is  p o in t i t  
i s  p erm issib le to s ta te  that having been in  a p o s it io n  
to  observe cases sin ce  1895, ray experience i s  as 
fo llo w s: There i s  no in crease in  the actu a l number
o f  cases coming under my n o tice  s in ce  1907, except that 
in crease which i s  proportionate to  the number o f  men 
employed. The d ifferen ce  l i e s  in  the fa c t  that in  the 
pre-com pensation days, men su ffe r in g  from Nystagmus 
worked u n t i l  they were compelled by the se v e r ity  o f  the  
symptoms to cea se . The average miner d etested  the 
thought o f  su rface work for two reasons ( l )  because he 
did not r e l is h  the very m ateria l reduction  o f  wages, 
and ( 2 ) because he d id  not l ik e  the Odiimatio^i ..-v cond ition  
o f  surface work. For these reasons he p e r s is te d  in  
working u n t i l  ab so lu te ly  d isab led . His nystagmus came 
under the n o tice  o f  the C o lliery  surgeon, e ith er  
because i t  had become so bad as to se r io u s ly  hamper 
him in  h is  work or because in  con su ltin g  the doctor 
for  some other con d ition  the symptoms were n oticed  in  
the course o f  the exam ination. I have known scores  
o f  men who previous to  1907 a ltern ated  p i t  work and 
su rface work for years owing to the presence o f  
nystagmus which got rather worse under the former 
and somewhat b e tte r  under the la t te r  con d ition  u n t i l  
a stage was a t length  reached when work o f  any so r t  
became for a time im p o ssib le . The miner o f  the 
p resen t day i s ,  however, circumstanced quite d if f e r ­
e n t ly .  He has come to understand what the "dancing 
o f  the lig h t"  means, he knows that every day he neg­
le c t s  i t s  treatment i t  in creases in  s e v e r ity , decreases
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h is  earning capacity  and preju d ices h is ea r ly  re ­
covery. He Immediately con su lts  someone w ith  the 
r e s u lt  that he i s  taken from the p i t  and p laced  under 
treatm ent.
Many more cases are therefore brought to the n o tice  
o f  mineowners, doctors, and ophthalmic surgeons.
Court in  certa in  s t a t i s t i c s  prepared for the 
Derbyshire m iners’ a sso c ia tio n  s ta ted  th a t o f  
men working in  the mines o f  the Derbyshire c o a lf ie ld  
had to  a greater or le s s  degree Miners ’ Nystagmus. 
These fig u res have been con tested  but from actu a l 
observation  o f  the men’s eyes while they were a t work 
a t  the coa l face I have no doubt that they are w e ll 
w ith in  the tru th .
I have personal knowledge at the present moment 
o f  many men at work in  coalmines who have severe  
nystagmus, who refu se to leave th e ir  work, and who 
dread l e s t  th e ir  masters compel them to do so . I t  
i s ,  th erefo re , n eith er  correct nor fa ir  to  say that  
the Compensation Act i s  resp on sib le  for  the enormous 
in crease  in  Miners’ nystagmus during the la s t  f iv e  
y ea rs. I t  i s  more co rrect to s ta te  that the number 
o f  oases observed and recorded has m a ter ia lly  in ­
creased  and that the d isea se  has become one o f  the 
g re a te st  economic im portance. I t  i s  not comparable 
to  cer ta in  other in d u s tr ia l d isea ses  which in vo lve
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great r is k  o f  l i f e  to  the workman, and which have 
demanded the a tten tio n  o f  the S tate , e .g .  lead  
poison ing  in  lea d g la z er s , phosphof8e> poisoning; 
h ut the enormous amount o f  money paid by the . owners 
in  compensation to  nystagmus p a tien ts  and the very  
considerable lo s s  to the su ffer in g  workmen in  d if f e r ­
ence between wages and compensation make i t  a matter 
o f  the g rea test n a tion a l moment that the e t io lo g y , 
prophylaxis and treatment o f  th is  d isea se  s h a ll  be 
d iscu ssed  by every observer who has the opportunity  
o f  see in g  numerous c a se s .
The fa c t  a lso  that cond itions o f work in  mines as 
regards illu m in ation , posture, e t c .  vary so g rea tly  
in  d iffe r e n t  parts o f  the kingdom makes i t  e s s e n t ia l  
th a t the experience o f  surgeons in  those varying parts  
should be recorded in  order th at some way in  the m u lti­
tude o f  counsels should be found to le sse n  the tend­
ency o f  the miner to t li is  d isea se  and to  d ev ise  i t ' s  
e f f e c t iv e  th erap eu sis.
Having been actin g  for s is te e n  years as surgeon to  
c o l l i e r ie s  in  the south S taffordsh ire c o a l f ie ld  em­
p loy in g  3,000 men, I have had ample m ateria l for ob­
serv a tio n  and I propose to d iscu ss  in  the present 
paper recent developments in  connection w ith nystagmus 
basing the work on ray own experience o f  c a se s .
Miners Nystagmus occurs only in  the co a l miner and
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I t  does not appear u n t i l  he has worked for  some years 
in  the p i t .  Precooious oases are gen era lly  severe  
(Pphl) Metal miners do not su ffer  from the d isea se  a l ­
though they perform work sim ila r  in  oharaoter to the 
c o l l i e r .  (N uel. and Romiee) I t  i s  not present in  
b o ile r  makers who often  work in  a dim l ig h t  and in  
craiï^ed p o sit io n s  ( Delantsheere ) nor has any case as ' 
y e t  been found in  persons working in  photographic 
p la te  fa c to r ie s  who are for a long time in  a feeb le  
monochromatic l ig h t  or when orthocliromatic p la te s  are 
b ein g  made, in  complete darkness. (Ooppez) ( P e t e r s ) .
In 1872 schroter in  Germany drew a tte n tio n  to the 
d isea se  and A lf. Graefe published h is  observations on 
se v era l o f  h is  ca se s .
S n e ll, in  1875, f i r s t  mentioned the d isea se  In  
England and he subsequently wrote sev era l monographs 
on the su b jec t. Since then numerous observers have 
recorded cases and there have been many th eo r ie s  as tx> 
i t ' s  causation .
In EnglandJ S n e ll, Taylor, Oglesby, Sykes, and 
P r ie s t ly  Smith, are amongst the c h ie f  o f  those who
have w ritten  on the su p jeo t, while on the con tin en t,
!
Dransa r t , Noel, Ned in / and Watlmont have been the 
p r in c ip a l observers.
Before proceeding to d iscu ss the various th eories  
o f  the causation  o f  Miners Nystagmus I propose to s e t
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.out the recent ideas o f  the pathology o f Nystagmus 
gen era lly  and the c la s s i f ic a t io n  o f  the varying fotms 
o f  th at cond ition  and a lso  to  describe b r ie f ly  the 
con d itions o f  work in  mines in  the South S taffordsh ire  
C o a lf ie ld .
Nystagmus i s  an involuntary o s c i l la t io n  o f  the 
ey eb a lls  varying in  character, ra p id ity  and sweep, due 
to  c lo n ic  spasm o f the muscles o f the ey eb a lls  produced 
by various co n d itio n s.
Nystagmus may be c la s s i f i e d  according to the char­
acter  o f the o s c i l la t io n s  or according to the con­
d it io n s  under which i t  occurs in to
(1 )  Searching Nystagmus which occurs in  con gen ita l 
b lin d n ess and i s  slow and sweeping in  character.
I t  i s  caused by lo s s  o f  cen tra l f ix a t io n .
( 2 ) Pseudo nystagmus; o s c i l la t io n s  in  a s e r ie s  o f  
jerk s . This occurs in  Friedrichs a ta x ia , m ultip le  
cerebro sp in a l s c le r o s is  and o cca sio n a lly  in  normal 
in d iv id u a ls . I t  does not occur in  the primary p o s it io n  
o f  the eye but corresponds to  an in te n tio n a l tremor.
I t  i s  seen only when the eyes are near th e ir  lim it  
o f  movement in  any d irec tio n  and c o n s is ts  o f  a s e r ie s  
o f  jerks in  which the eyes are carried  beyond the 
p o in t o f  f ix a t io n  but in  returning do not repass i t .
( 3 ) True nystagmus i s  d ivided  in to  H orizontal, ro­
ta to ry , v e r t ic a l ,  mixed (a  combination o f  the horizon­
t a l  and v e r t ic a l)  and converging. H orizontal i s  the
—6—
most common; mixed and converging are ra re . Any 
Of these conditions may be u n ila te r a l (r a r e ly )  or 
d isso c ia te d .
By the second method i t  i s  c la s s i f ie d  as C ongenital, 
Occupational, Nystagmus due to  organic d ise a se ,  
labyrynth ine, and to x ic .
Congenital nystagmus i s  brought about by cond itions  
which prevent e n t ir e ly  or in  part the access o f  l ig h t  
to the r e t in a  before the c h ild  has learned to  f i x  an 
image. Such conditions are, o p a c it ie s  o f  the cornea 
ftom ophthalmia neonatorum, con gen ita l ca ta ra c t, 
retrob u lar n e u r it is ,  haemorrhage or d isea se  o f  the 
r e t in a  and albinism . Errors o f re fr a c tio n  are ra r e ly  
the cause. In con gen ita l Nystagmus there i s  no per­
cep tion  o f  the o s c i l la t io n  on the p srt o f  the p a tie n ts .  
In most cases o f  Nystagmus other than con gen ita l such 
perception  e x is t s  but not in  a l l .  The most common 
form o f  occupational nystagmus i s  that found among 
m iners.
In nystagmus caused by organic nervous d isea se  
le s io n s  have been found in  the pons, oerebellura, 
corpora quadrigemina, peduncles and the o p tic  thalam i, 
i . e .  a su b ten to r ia l le s io n .
There are three p r in c ip a l theories as to  the 
mechanism o f the production o f  Nystagmus.
Duchenne; This observer's explanation  i s  tlia t in  
any system o f  antagonized muscles the re tard ation  o f
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nerve Impulses to  one or a pair o f  muscles o f  the 
system  w i l l  produce the phenomena o f  Nystagmus,
Willhrand s ta te s  that there i s  a want o f  harmony 
between the centre for  common r e f le x  action  o f  the 
ey eb a lls  and the centres for v o l i t io n a l  iE ^ tilses.
Gower's theory i s  based on Sherrington's exp eri­
m ents. The la t t e r  observer found that a fte r  cu ttin g  
o f f  the voluntary impulse from the brain  to  the sp in a l  
cen tre by severing the cord the fo llow in g phenomena 
occurred. The stim ulation s o f , say, the nerves o f  
the extensors o f a jo in t  produced an a ltern a te  ex­
ten sion  and f le x io n  which continued for some tim e.
He showed that the ceasing  o f  the f i r s t  ex ten sion  was 
due to  an in h ib itio n  o f  the sp in a l centre by an a f­
feren t impulse from the opponents, by d iv id in g  the 
nerve o f  these muscles and stim u la tin g  th e  cen tra l 
end. The contraction  o f  the extensors ceased at  
once. He held  that the ce n tr ip e ta l iEÇ>ul8e was o r ig in ­
ated  by the tension  exerted  on nerve muscle sp in d les  
o f  the f le x o r s .
Gower thus applied  these f a c t s .  He assumed the 
presence in  the mid brain  o f  a centre which combines 
and coordinatesnthe actio n  o f  the ocular muscles and 
has a lso  a muscle r e f le x  a c tio n . The centre con­
t r o ls  in  h ea lth  the equllibriura o f  the antageniâ-ic 
ocular muscles but i t ' s  s t a b i l i t y  i s  e a s i ly  upset by
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various in flu e n c es . when the balance i s  lo s t  the  
muscle r e f le x  action  tends to commence.
Allowing the p o s s ib i l i t y  o f  such in flu en ces being  
dim inution o f  l ig h t  in  con gen ita l ca ta ra ct, excess o f  
same in  a lb in o s, d isease o f  neighbouring nerve centres  
in  cerebrospinal s c le r o s is ,  muscular as in  occupational 
nystagmus or labyrythine or to x ic  a very reasonable  
hypothesis i s  obtained by th is  theory . The c r it ic is m  
has been made that a ra p id ity  o f  three hundred and 
f i f t y  o s c i l la t io n s  per minute does not g ive time for  
com plicated nerve rea ctio n , but I submit that there 
are numerous r e f le x  action s that occur w ith great 
ra p id ity  even in  h ea lth , e .g .  accommodation o f  eye 
for near o b jects , f ix in g  o f ob jects in  motion by 
eye, and accommodation o f  ear for v a r ia tio n  o f  sound.
The movements o f  the ocular muscles are regu lated  
by nervous centre o f  d if fe r e n t  rank (Fuchs). The 
low est centres are the n u c le i in  the cen tra l grey 
matter which adjoin the v e n tr ic le s , and from which 
the trunks o f  the nerves themselves a r is e .
The n u c le i l i e  one beneath the other, and are con­
nected  by transverse fib res  which run from the n u c le i  
o f  one s id e  to  those o f  the other, and by lo n g itu d in a l 
f ib r e s  which jo in  the proximal to the d is t a l  n u c le i,  
lorn the n u c le i f ib res  extend to and from the centres  
for the voluntary a sso c ia ted  movements o f  the ey es .
The angular grrrus Is b e lie v ed  to be the centre for
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reflect or involuntary associated, moveriients, th© centres  
for w ille d  movements o f  the eyes being s itu a te d  further  
forward in  the cortex .
I t  has been found that In the flo o r  o f  the fourth  
v e n tr ic le , the n u c le i o f  o r ig in  o f  those museles which 
act sy n e r g e tica lly  are c lo se  togeth er, the n u c le i fo r  
the p u p il, for accommodation and for convergence 
( in tern a l r e c t i  ) ; the n u c le i for the superior rectu s  
and in fe r io r  oblique (subserving e lev a tio n  o f  the eye)  
and the n u c le i for  the in fe r io r  rectu s and troch lear i s  
(subserving depression o f  the eye) ( Bernheimer's ex p er i­
ments on Monkeys f^che ),
I t  has ju s t  been s ta te d  that in  the nystagmus o f  
gross nervous d isease the le s io n  i s  found in  the mid 
b ra in , corpora quadrigemina pons or c er eb e llURL and l i t  
has never been recorded as r e su lt in g  from c o r t ic a l  
d isea se  0except in d ir e c t ly  by pressure) or from d isea se  
o f  the n u c le i o f  the cra n ia l nerves. I t  may be there­
fore  concluded that there i s  a centre:;in the mid brain  
which con tro ls the eq u ilib ra tio n  o f  the ey eb a ll and 
th a t th is  centre must be in  c lo se  a sso c ia tio n  with the 
cen tres for the maintenance o f  equilibrium  o f  the body.
D isease, fu n ction a l or organic, which in te r fe r e s  with  
th is  centre or with i t ' s  connection w ith the nuclear 
cen tres leaves the la t te r  in  a cond ition  o f  in s t a b i l i t y  
ready to respond by r e f le x  action  to ex tern a l s t im u li .
- 1 0 -
A b r ie f  de&oription o f the conditions and methods o f  
work in  mines o f  the South S taffordsh ire C o a lfie ld  w i l l  
now be g iven .
Both methods o f  illu m in ation  are used, the proportion  
o f  s t a l l s  lig h ted  by sa fe ty  lamps to those using  
candles or other naked lig h ts  being, the former 73. sfo and 
la t t e r  26.7fo.
The underground workers may be divided  in to  two 
c la sse s  (1 ) coa l g e tters  ( s )  H auliers d a ta lle r s  and 
O ffic ia ls  who do not a c tu a lly  get coal but a s s i s t  in  
keeping the mine in  working order and bringing  the 
m ineral to the pitmouth.
Of c la ss  ( l )  there are sev era l su b d iv is io n s , the 
stallm an may get the coa l in  various ways.
H oling. He has to remove by the d ire c t  action  o f  
the p ick , the more or le s s  th in  layer o f  d ir t  or rock  
that l i e s  above or below the seam o f co a l. I f  a t the 
top , the process i s  c a lle d  bannocking, i f  at the bottom  
the term used i s  under h o lin g . To h o le , the miner has 
to  assume various p o s it io n s , v iz . ly in g  on one s id e , s i t ­
t in g  in  the semi sa r to r ia l p o s it io n  w ith one fo o t ex­
tended, standing with body bent (as in  the commencement
o f  bannocking ).
Rating. The men have to remove from the coa l fa ce , 
u su a lly  without previous ho lin g , the coa l in  large  
lumps by the aid  o f  a p ick  or d resser . In th is  work
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the amount o f  con stra in t o f  p o s it io n  depends on the 
heigh t o f  the ro o f.
The holer works in  a very constrained p o s it io n  o f  
body and he works very hard. Any one who has seen  
him at work w il l  agree that the g rea test p o ss ib le  
muscular e f fo r t  has to be put in to  every blow struck .
The same ap p lies in  somewhat le s s  degree to  ra ters  
although there are p len ty  o f old  c o l l ie r s  who prefer  
the former work to the la t t e r .  The lamp in  e ith er  
case i s  compelled by law to be placed in  a sa fe  
p o s it io n  and i t  i s  im possible with the l ig h t s  in  use 
for the holer to see to the depth o f  h is  work, which 
extends to 6 f t .  or more.
Loaders. These men f i l l  the tubs or trams with the 
c o a l which they l i f t  from the f lo o r . This i s  exceeding­
ly  laborious work as the lumps o f coal to be ra ised  are 
very b ig  and heavy. The men are constrained as to 
p o s it io n  by the lowness o f  the ro o f. They are b e tte r  
l i t  than the holer as they can p lace the l ig h t  hang­
in g  on a tree or prop c lo se  to th e ir  work. They a lso  
a s s i s t  in  p utting  up timber to  keep the p lace s a fe .
D ata llers repair the road H auliers, drive horses and 
look a fte r  passage o f tubs from the coal face to the p it
bottom .
Firemen or deputies explore the mineworkings for
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gases and other d.angers.
These three la t t e r  are considered l ig h t ,  though , 
resp on sib le  p o s it io n s ,
■Photographs o f  workmen engaged i n  a l l  t h e s e  c l a s s e s  o f  
la b o u r  w i l l  be found a t  the  end o f  t h i s  paper*
i s
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Causation.
The th eo ries  as to the causation  o f  Miner's 
Nystagmus f a l l  natu ra lly  in to  two groups:
(1 )  Myopathic or Peripheral.
( 2 ) Neuropathic or Central.
In any d iscu ssion  o f  these the p lace o f  honour must 
be given to the work o f the la te  Mr. Simeon S n ell o f  
S h e ff ie ld  in  h is numerous w ritin gs on the su b jec t, even 
though one may quarrell with some o f h is statem ents as 
to  fa c ts  and d if fe r  from a l l  h is  con clu sion s. I t  was 
he who, as i t  were, 'paved the way' for  a l l  the subse- 
q$ent in v e s t ig a to r s .
S n e ll’s f i r s t  opinions, afterwards somewhat m odified, 
were expressed thus, "The d isease occurs c h ie f ly ,  i f  no t  
e n t ir e ly  in  those c o l l ie r s  who are ob liged  to do th e ir  
work in  the p i t  w h ilst  ly in g  on one o f  th e ir  s id e s ."
( Lancet 1875, v o l. 2, p .8 1 .)
Later, however, Mr. S n e ll's  experience in creased  and 
he was compelled to modify that statem ent thus "Further 
experience and a fu l le r  acquaintance with the working 
o f  coalmines has shown me th a t, in  other workers than 
those working on th e ir  s id es (h o lin g ) , an a tt itu d e  i s  
assumed n e c e ss ita t in g  a somewhat analagous p o s it io n  o f  
the head and eyes". He says a lso  "S tartlin g  with the 
o r ig in a l d iscovery that the c o l l ie r s  who su ffered  were 
engaged in  a p articu lar  kind o f work, further in v e s t i -
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gatlon  has Indicated  that around th is  i s  to be found 
the prime e s s e n t ia l  cause o f Miner's Nystagmus.
His explanation ofthe pathology was that the 
a ffe c t io n  i s  a myopathic d isea se , a lo c a l a ffe c t io n ,  
the r e su lt  o f  prolonged s tr a in  in  an unusual and con­
stra in ed  p o sit io n  for long and frequently  recurring  
periods bringing about chronic fa tigu e and consequent 
atony o f the ocular m uscles, and as a r e s u lt  o s c i l la t io n  
o f  the g lo b es .
In other words, h is  position^was that the con d ition  
necessary for the production o f  Miner's Nystagmus was 
work in  such a p o s it io n  th^t the eyes were compelled to  
be s e t  for long periods in  an ob liquely  upward d ire c tio n . 
I t  was "another instance o f  muscular d is a b i l i t y  induced 
by overwork and sim ilar in  th is  resp ect to i%riters 
p ia n is t ' s  and other occupation neuroses."
Ifr. Snell adduced many cases in  support o f  h is  con­
c lu sio n s which he adhered to without m odification  to  
the end and i t  cannot be gainsaid  that h is  fig u res  
proved beyond a doubt what has been v e r if ie d  by sub­
sequent experience by many observers, v iz .  that the 
d isea se  occurs with much greater frequency in  holers  
than in  any other c la ss  o f coalworkers.
Dransa r t, (Annales d 'O c u lis t ique 1877, v o l. 2, 
p . 128, 1882 Vol. 2, p . 150) who conducted in  France
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s im ila r  and synchronous in v e s t ig a t io n s , agrees with  
S n e ll's  Observations and conclusions. He says "The 
myopathy has i t ' s  p r in c ip a l sea t in  the superior  
rectus and in fe r io r  ob lique. I t  occasions à weakness 
in  these m uscles. The pair o f  e lev a to rs not being  
able to overcome i t ’s antagon ist by a s in g le  e f fo r t  
attempts i t  by a s e r ie s  o f  l i t t l e  su ccessiv e  and 
rapid  con traction s. This exp lains the v e r t ic a l  
o s c i l la t io n s .  The horizonta l ones are explained by 
the impotence o f the In tern al r e c tu s ."
Zieminski (Rec. d'Ophthalm. 1889 p .637) a lso  
supports S nell in  h is view that the cond ition  i s  due 
to  the miners being forced  to look ob liq uely  e ith er  to  
the r ig h t  or l e f t .  He says that the f i r s t  prime 
cause o f  the a ffe c t io n  i s  the p articu lar  work that the 
hewers have to do in  holing the coa l in  a stretch ed  
p o s it io n  o f  head and ey es. I t  would appear that S n ell 
s ta r ted  w ith the idea firm ly rooted  in  h is  mind that 
p o s it io n  was the prime cause. Hence, h is  o r ig in a l  
d eclara tion  that holers werenalone a ffe c te d . When 
workers o f  other c la s s e s , load ers, d a ta lle r s , firemen  
and even an ehgine-driver were brought to  him a ffe c te d  
by the condition  he was compelled to modify h is  data 
but refused  to a lte r  h is  con clu sion s. He explained  
th e ir  occurrence by saying that in  th e ir  work they
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assumed a p o s it io n , as to th e ir  head and ey es, analagous 
to  th a t o f  the hoder.
But in  a l l  cases cases the sustained  oblique p o s it io n  
o f  the eyes i s  a very debatable p o in t. Mr, S n ell 
pub lish es photographs o f  miners in  various p o s it io n s  
as near as p o ss ib le  as at work. He found i t  imprac­
t ic a b le  to  obtain photographs showing the p o s it io n  o f  
the head and eyes o f the miner while a c tu a lly  h o lin g .
He, th erefore , asked certa in  miners to  assume the or­
dinary p o s it io n  o f  labour in  a stud io  and the photo­
graph was taken.
I submit that as evidence they are w orth less.
Romiee accused him o f  having forged them. This was 
as unjust as i t  was untrue, but I c e r ta in ly  am o f  
opinion  that the eye p o s it io n  o f  a miner a t h is  work 
and the eye p o s it io n  o f  the same man posed for the 
camera would be in  a l l  p ro b a b ility  be two very d if f e r ­
ent th in g s . I t  i s  a lso  im possib le to see the p o s it io n  
o f  the eyes o f  a holer when he i s  a t work. I say  
th is  advised ly  having been in  the p i t  workings on 
numberless occasion s. He i s  ly in g  under or on the 
top o f  a seam o f  co a l, the l ig h t  by which your ob­
serv a tio n s  are made i s  n e g lig ib le , i t  i s  q u ite  impract­
ic a b le  to  put your head in  such a p o s it io n  as to ob­
serve h is  eyes while he i s  at work. The only way to  
g et a t  the tru th  i s  for the observer to  do h a lf  an
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hour s h o lin g  h im self. This was irrpraoticabie so 
one had recourse to f ix in g  up a passable im ita tio n  
o f  a "hole" with the a ssista n ce  o f  p r a c t ic a l c o l l ie r s  
and w ith the aid  o f  darkness, a p ick , and a sa fe ty  
lamp try in g  for o n ese lf  the e f f e c t  o f  the p o s it io n  
upon the e y e s .
experience i s  that in  the stretch ed  out p o s it io n ,  
ly in g  on the sid e  there i s  the le s s  need to look  
o b liq u e ly . The eyes look s tra ig h t or nearly s tra ig h t  
a t the p oin t where the p ick  i s  going to h it .  i f  
anything, there i s  a s l ig h t  r a is in g  o f  the eyes but 
very l i t t l e .  In bannocking before the hole i s  su f­
f i c i e n t  to  allow  the body to  l i e  on the coa^ s^ l there 
i s  an in c lin a t io n  o f the head required and some 
o b liq u ity  o f  eyes.
In th is  connection there fo llow s the fa c t  o f  the 
presence o f  the condition  in  others than h o lers , a 
fa c t  which Mr. Snell admitted, a lle g in g , however, 
th a t in  a l l  such cases there i s  a p o s it io n  o f the head 
and eyes analagous to that o f  h o lin g . In the course 
o f  cer ta in  remarks made by him at a m eeting o f  the 
Ophthalmological Society in  rep ly  to a paper read by 
Mr. T. Thompson he in stances the case o f a man r e ­
covered from the symptoms o f Nystagmus who was able  
without prejudice to h is eyes to work down the p i t .
"He had even done co a lg e ttin g  ( g e tt in g  co a l down with  
a pick)" that being #@Pke Mr . S n e ll im plied , where no
— 18—
o b liq u ity  of* v is io n  was necessary.
Now, in  th is  d is t r ic t  there i s  a seam of* co a l which 
in  raining parlance "w ill not standing ho lin g . " I t  
would he unsafe and unprofitable to hole i t  arid i t  i s  
got by a process c a lled  "rating". The miner w ith a 
p ick  or dresser levers the coal from the face without 
any prelim inary undercutting whatever. i  g ive in  my 
account o f  cases p articu lars o f 9 men a ffe c ted  who 
have worked for years in  ra tin g  s t a l l s  (n os. 5, 7, 13, 
14, 15, 17, 20, 24, 2 5 .)  and o f these 6 declare that  
they have never done any holing in  th e ir  l iv e s ,  (Nos.
7, 16, 17, 20, 24, 25). They a l l  say, however, th at  
the work i s  ju st  as arduous and ju st  as dangerous as 
h o lin g  and in  fa c t  there are many old c o l l ie r s  who 
p refer  the la t t e r .
Mr. S n ell a lso  contended that the f i l l e r s  who 
su ffered  a l l  did holing at in te r v a ls .
The fo llow in g  cases are quoted in  co n tra d ic tio n  o f
th a t statem ent.
Case No. 17. This man i s  a loader in  a ra tin g  
s t a l l  where no holing i s  done. He a lso  s ta te s  in  
terms th at he has never done any h olin g  in  h is  l i f e .
Case No. 24. This man has not done any h o lin g  in
h is  l i f e .
See a ls o  Case No. 25.
See a lso  Case No. 9 . This man had been a holer for
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25 y e a r s . Three years ago he ceased holing and com­
menced to  d a ta ll .  Six months ago he became a ffec ted  
w ith  Miners’ Nystagmus.
( i t  should be s ta ted  that the cases o u tlin ed  in  
th is  paper are not a r b itr a r ily  se le c te d . They are 
chosen for the simple reason that they are a t the 
p resen t time under my observation).
S nell a lso  supports h is  theory that the condition  
i s  caused by overuse o f the e lev a to rs , in  the fo llow ­
in g  way. "In the a ffec ted  miner the ocular movements 
are increased  by r a is in g  the eyes above the horizonta l 
l in e .  They are s t i l l e d  by lowering the eyes below the 
same. In fa c t miners seek r e l i e f  by doing the la t t e r ."
See case w.B., No. 18, This man has been a holer  
for 35 years. He has holed p r in c ip a lly  on h is  s id e  
but in  a l l  p o s it io n s . For 35 years he has f u l f i l l e d  
the conditions la id  down by lifr, Snell for the production  
o f  o s c i l la t io n  when looking upward and ob liq uely  up­
ward. Yet we fin d  that th is  man can only get r e l i e f  
from M s symptoms by looking d ir e c t ly  or ob liq uely  up­
ward. The moment he looks below the h orizon ta l l in e  
h is  ey eb a lls  o s c i l la t e  a t an enormous r a te .
With these fa c ts  in  my mind adduced from cases under 
present and constant observation I am ju st as convinced
i J r i i ) .  /
th a t p o s it io n  i s  not, as îîr. Snell that ia  i s ,  the
e s s e n t ia l  factor  in  the production o f  Miners Nystagmus.
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w ith regard to Mr, S n e ll’s oases o f  compositors 
su ffe r in g  from occupational nystagmus in  which he 
a lle g e s  the condition to he analagous and caused by 
the analagous p o s itio n  o f  the eyes o f  those workers 
i t  i s  doubtful i f  the nystagmoid movements observed in  
them were s t r i c t ly  comparible to true miners nystagmus.
S n e ll 's  f i r s t  four cases may here be examined 
c r i t i c a l l y .
1 . A weakly neurasthenic youth was w ell one day on 
lea v in g  the works, next day found that "his eyes were 
a l l  o f  a dazzling  sen sation , objects appeared to be 
moving up and down." The o^gcillations were v e r t ic a l  
and jerky w ith  some tw itching o f  the e y e l id s . The 
nystagmus disappeared a fter  r e s t  and he returned to  
work in  two months. The e s s e n t ia l  d ifferen ces be­
tween th is  case and a case o f  m iners' nystagmus are 
as fo llow s : The movements developed a fte r  the man
had been a t h is work for only a few months ; miners' 
nystagmus only appears a fter  years of-work in  a p i t .
The movements were absent a fte r  a n ig h t's  r e s t ;  miners' 
nystagmus often  appears for the f i r s t  time when the 
miner descends the p i t  at the beginning o f  h is  day's 
work, and r e s t  for a day or two often  ijiakes the o s c i l la ­
t io n s  for a time worse. Again, the movements 
disappeared a fter  two months r e s t .  ^Æiners nystagmus 
often  takes years to cure and i s  soi'ietimes in cu rab le .
The movements a lso  were not ryi^thmical as in  miners
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nystagmus but were jerky as In  the pseudo nystag­
mus o f  ce r ta in  organic con d ition s.
S n e l l ’s second case was one o f  asthenopia and 
not Of nystagmus. . . .
The th ird  case had c i l ia r y  spasm and asthenopia  
due to  hyperopia. A ll h is  cases were o f  a sim ilar  
character and were conditions o f  asthenopia w ith  
nystagmoid movements but with no true Nystagmus. ■ 
Further, i f  extreme e lev a tio n  o f  the eyes for long  
and frequently  recurring periods i s  alone s u f f ic ie n t  , 
to  produce Nystagmus I shoiad expect w ith Mr.
J e a ffr e son the condition  to occur in  men engaged in  
c e i l in g  decoration, whitewashing and other occupa­
tio n s  in v o lv in g  such a p o s it io n . I t  i s ,  however $ not 
found in  these men.
I t  might a lso  be argued that the constant use o f  
ce r ta in  muscles would be more l ik e ly  to  r e s u lt  in  t&eir 
hypertrophy than in  th e ir  atony and that i t  i s  j u s t  as 
easy to say that a nerve centre i s  fa tigu ed  as th at a 
muscle i s  fa tigu ed  and, in  th is  case I th ink , much more 
f e a s ib le .
The opinions o f  recen t observers on the P o sitio n
theory i s  o f  in te r e s t .
Tatham Thonrpson s ta te s  that in  the d is t r ic t  o f  South 
Wales where I r i s  experience has been obtained, there  
are two seams o f  coal worked under very d iffe r e n t  con­
d it io n s  and he g ives the r e s u lt  o f  h is  observation  as
fo llow s :
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in  the House coa l seam which i s  worked by h o lin g  
and w ith  naked l ig h t s  Miners* Nystagmus i s  uncosmnon.
In the Steam co a l which i s  worked without hoUng 
b u t w ith  sa fe ty  lamps, Miners’ Nystagmus i s  common.
To be in  a i^  way conclusive as regards tim p o s it io n  
theory th is  t e s t  should be applied  under equal illur-  
m inative co n d itio n s. To my mind i t  does, however, go 
fa r  to  prove the r e la t iv e ly  greater importance o f  
illu m in a tio n  over p o s it io n  in  causation .
J ea ffreso n  (B.M.J. 1887 v o l. i i  p . 109) s ta te s  th a t  
Miners* Nystagmus i s  common in  Durham where no h o lin g  
i s  done.
A. G. Reid o f  Nottingham (Miners Nystag. Brain 
XXIX p . 4363) records th at in  the Yorkshire d i s t r ic t  
o f  H ickelton Main where no h olin g  i s  done he found 
Miners ' Nystagmus common.
Harrison Butler (Ophthal. Vol. 7, No. 8 ) admits 
th a t i t  i s  more common In  holers but g ives cases wh ic h  
have done no holing for years,
J . Gourt in  the pamphlet referred  to p rev io u sly , 
attaches no importance to  p o s it io n  although he adnaits 
the large percentage o f  cases in  holers whole and part 
tim e. "Position  has very l i t t l e  i f  anything to  do
w ith  i t ."
H. S. llw orthy w rites that the Ebbw Vale c o l l ie r s  
work in  the upright p o s it io n  and that h a u lier s ,
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tlmberere and repairers get the d isea se .
Prom these i t  w i l l  appear that the e a r lie r  in ­
v e s tig a to r s  favour the myopathic theory and that 
more recent observers In the l ig h t  o f  further ex­
p erien ce and with more c l in ic a l  m aterial are in ­
c lin e d  to consider that p o s it io n  i s  o f  l i t t l e  ac­
count and that the cause must be sought elsewhere 
than in  the ocular mij^cles.
Ju st as the supporters o f  the myopathic theory pin  
th e ir  f a i t h  to  p o s it io n  as the p r in c ip a l or only cause 
o f  Miners' Nystagmus, so some exponents o f  the neuro­
p a th ic  view regard illu m in ation  as the a l l  important 
fa c to r  in  i t ' s  causation , and the explanation o f  how 
the d e f ic ie n t  Illum ination  produces the phenomena 
are various. Snell^ the grea test protagon ist o f  
the p o s it io n  theory refu ses to  attach  any importance 
to  illu m in a tio n  as a cause and Court who takes the 
a n t ith e t ic  p o s it io n  a sser ts  that bad l ig h t  i s  the 
cause and the only cause o f  the con d ition .
Court expresses th is  firm  con viction  in  the fo llow ­
in g  words: "Inquiry has s a t is fa c to r i ly  convinced me
th at i t  i s  the want o f a good l ig h t  that i s  the only  
cause o f  the m isch ief."  The figu res which he gives  
in  support o f  th is  statem ent here follow  in  b r ie f .
No, o f  men working w ith sa fe ty  lam ps. ..............524,
No. o f  o a a e s  o f  Miners Nystagmus......................- .164 .
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No. o f  men working with t o r c h l i g h t . . . . . ____. .S 5 1 .
No. o f  men su ffer in g  with Miners Nystagmus
who had always used to r c h e s ....................   0.
No. o f  to rch lig h t workers su ffer in g  who a
had p r e v io u s ly  u se d  l a mps . . . . . . . . . . . . .  ; u  - 6 ;
No, o f  men working with can d les  ................ 542,
No. o f  men su ffer in g  who had always used .
cand l e s . . . . . . . . . . . . . . '  «. ». . . . . . . . . . . . . . . .  ^ 5.
No. o f  candle workers who had prev iously
Used lantps. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  25•
These figu res obtained by in sp ection  o f  men a c tu a lly  
a t  work, confirmed by my own experience h erein after  
given , are to  me absolute proof that the q u a lity  o f  
illu m in a tio n  i s  a very considerable factor  in  the causa­
t io n  o f  the d isea se . They do not however ju s t i fy  the 
extrerne view that i t  i s  the one and only cause.
Nuel says, "The frequency o f  m n ers' Nystagmus v a r ie s  
in  in verse r a t io  to the illu m in ation  o f  the m ine."
Harrison Butler s t a te s ,  "There i s  no doubt that 
Miners' Nystagmus i s  far more common in  sa fe ty  lamp 
mines than in  candle mines."
Romiee o f  Liege says that the incidence o f  Miners. 
Nystagmus in  Belgium where the Muess 1er lamp 144 O.P.) ; 
i s  used i s  greater than in  Germany where the Westphalian 
lamp ( . 66  O.P.) i s  used. He a lso  s ta te s  that the 
introdiK îtion o f  the w olf lamp (#87 O.P. ) in to  ce r ta in
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mines has reduced the amount o f  Miners Nystagmus 
by 50^.
The mines in  tills  d is t r ic t  (part o f  the Oahnock 
Chase area) have both methods o f  illu m in ation  In  
common u se . Each p i t  has i t ' s  candle s t a l l s  and i t ’s 
lamp s t a l l s .
I am not perm itted to  give actual figu res as to  
number o f  miners su ffer in g  from Nystagmus but i t  i s  
s u f f ic ie n t  to  sa$ that the proportion o f  miners working 
in  la m p iit s t a l l s  i s  75.3^. Of the cases o f  Nystagmus 
under compensation during the la s t  two years these  
s t a l l s  provided 94^.
In the cases recorded by me in  th is  paper there i s  
not a s in g le  case o f a man who has worked e n t ir e ly  w ith  
naked l ig h t s .  On the other hand, there are one or two 
which in v it e  comment.
Case No. 20. The man had no trouble w ith h is  eyes  
u n t i l  he began to  work w ith lamps e ig h t years ago.
Case No. 21. This miner worked with lamps and ' 
candles a lter n a te ly  u n t i l  e ig h t months ago when he had 
to  work e n t ir e ly  with the former. He immediately 
began to  bé a ffec ted  and in  a short time got so bad as
to  be in ca p a c ita ted .
Case No, 23. He worked with candles t i l l  four years 
ago. At that tüae an exp losion  occurred and to  con­
form w ith the Mines regu la tion  act the d i s t r ic t  was 
put on lamps. He became a ffec ted  w ith the condition
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two years ago. This man i s  52 years o ld . He worked 
w ith  candles for th ir ty - s ix  years without trouble, 
four years o f  lamps was s u f f ic ie n t  to d isab le  him.
Case No. 24. A.Y. worked with candles for h ihe- 
teen  y ea rs. He had an i l ln e s s  and was absent for " 
s ia te e n  weeks (pneumonia). On h is return he was sen t  
to  a fresh  job in  a lar#  l i t  d is tr ic t ,a n d  developed 
the con d ition  in  a few months. The in fluence o f  the 
i l l n e s s  on oomrmncement o f  the symptoms w i l l  be con­
s id ered  la t e r .
In th is  connection i t  may a lso  be s ta ted  that the 
in crea se  in  the incidence o f  Nystagmus o f  the la s t  
th ir ty  years has been p a r a lle l w ith the increase in  
the number o f  deep mines where the d if f ic u lt y  o f  
v e n t ila t io n  and the presence o f gas makes the use o f  
lamps necessary .
The d ifferen ce  in  the resp ectiv e  illu m in atin g  
powers o f  the lamp and candles i s  considerab le.
Taking standard candle as u n it the candle in  common 
Use in  th is  d is t r ic t  i s
This d ifferen ce  i s  considerably increased  in  sev era l 
ways, (1 )  by the deposit o f  dust outside and soot  
in s id e  the g lass chimney, ( 2) the shadow ca st by the 
heavy bonnett o f  the lamp, (3 ) the fa c t  that the miner 
i s  com pelled to p lace h is  sa fe ty  lamp out o f  the reach  
o f  h is  p ick . He puts h is  candle where he l ik e s .
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Sn ell s r e ite r a te d  contention that Miners * Nystagnotus 
occurs in  men working with candles and that miners a l ­
ready a ffe c te d  rece ived  no b e n e fit  on being removed 
to  candle mines i s  not germane to  the p o in t. One i s  
n ot concerned to  argue that the candle i s  àh e f f ic ie n t  
l i g h t ,  but that the worse the l ig h t  whatever i t  be, 
the more the Nystagmus, and that therefore illum ina­
t io n  i s  a considerable factor in  i t ' s  causation ,
N uel'8 Theory.
In the pages devoted to the c la s s i f ic a t io n  o f  Nystag­
mus i s  mentioned congen ita l or in fa n t ile  Nystagmus.
To produce Nystagmus in  infancy i t  i s  necessary for  
c e r ta in  in flu en ces to  prevent the formation, on e ith er  
macula, o f  images which are clearer and more capable 
o f  accurate perception than those formed on other parts  
o f  the r e t in a . At the age o f  a few weeks, d iffe r e n tia t io n  
o f  r e t in a l  perception  takes p lace ; a fte r  which the 
c h ild  learns that by f ix in g  the macula upon the Ob­
j e c t  o f  v is io n  i t  gets a much c learer image. The 
d iffe r e n t ia t io n  a t th is  age i s  very s l ig h t  bu t the 
macula i s  already a c tu a lly  the most acu te ly  
p ercep tive  part o f  the re tin a  and the centres have 
learn ed  to  f i x  the eyeb a lls  in  such a p o s it io n  that 
the image may f a l l  on these s p o ts .
Retro bulbar inflammation o f  the op tic  nerve, 
p o ss ib ly  so s l ig h t  as to in volve only the cen tra l 
f ib r e s ,  c h o r o id o -r e tin it is  in vo lv in g  the macula, severe
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co n g en ita l cataracte and corneal o p a c it ie s , the r e su lt  
o f  ophthalmia neonatorum may prevent the formation o f  
r e t in a l  images.
The miner works in  a very bad l ig h t .  He i s  con­
s ta n t ly  gazing a t unrelieved  black, sometimes dead 
black  and sometimes b r ig h t. According,to Nuel he 
s e e s ,  under these con d ition s, not with h is  cones but 
w ith  h ie rods and these are in  greatly  diminished  
numbers a t the macula, so much so that the v isu a l * 
a cu ity  o f  the rods i s  at a maximum in  a band surround­
in g  the fovea a t a d istance o f  from 15 to  20. degrees 
from i t .  In th is  r in g  the v isu a l acu ity  i s  everywhere 
o f  the same value. In a good l ig h t  we f i x  w ith  the 
fovea  but in  the d efectiv e  l ig h t s  o f the mine the 
miner can f i x  at any poin t on th is  per i f  o vea l r in g .
He has no r e t in a l d irec tin g  point and the n e c e ss ity  
for accurate cen tra l f ix a tio n  i s  absent.
Nuel w ith Reid contends that these cond itions are 
analogous to the conditions producing In fa n tile  
Nystagmus before the sp e c ia liz a tio n  o f  the macula.
Are they analagous ? The in fan t has not le a n e d  to  
f i x  o b je c ts . The miner has. People who have be­
come b lin d  in  adult l i f e  or a fter  learn ing  to f ix ,  do 
n ot get nystagmus. There must be a poin t in  the grad­
u a lly  darkening process that occurs in  certa in  con­
d it io n s , producing to ta l  b lindness in  a d u lts , when the 
amount o f l ig h t  admitted is  the same as th a t o f  a miner 
in  a dark p i t .  Then why no true nystagmus in  the
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la t t e r ?
Pgleys Theory.
He has "heard"that an in c ip ie n t attack  may he 
warded o f f  by holding the head backward. . The reason  
for  th is  i s  obvious. The man gets r e l i e f  not because 
h is  head i s  held  back, but because holding h is  head 
back makes him carry h is  eyes below the cen tra l point 
which in  most ca ses , s tea d ies  the eyes.
Case No. 18. already referred  to . This man, o f  
cou rse, g ets  r e l i e f  by holding h is  head forward for  
the converse reason. Paters a sser ts  a lso  that certa in  
stim u la tion s o f  the sem i-circu lar canals w il l  produce 
nystagmus and incoordination  o f muscular action  in  
the body by action  on the eq u ilib ra tio n  cen tres.
The experiments o f  Bar any w il l  throw some l ig h t  
on th is  p o in t. That observer conducted some experi­
ments by stim ulatin g  the sem i-circu lar canals in  two 
ways. He acted on the horizonta l canals by the 
rotary  te a t ,
w ith  the head e r e c t H e  found that the former pro­
duced h orizon ta l nystagmus and the la t t e r  (w ith  hot 
w ater) v e r t ic a l  nystagmus. Cold water used in stead  
Of hot a ffe c ted  both h orizonta l and su p erior . _ The
Nystagmus, however, was not at a l l  l ik e  the ordinary 
Nystagmus. i t  co n sisted , not o f  regular o s c i l la to r y  
movements, but o f  two movements, a quick and a slow  
component, the nystagmus being increased  by the p a tien t
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h is ©yes towards the quick component and. 
diminished, or stopped by the opposite* The two con­
d it io n s  are n ot, therefore, in  any way analagous as 
Peters would persuade us and I cannot admit that  
Miners’ Nystagmus i s  in  any way o f  aural o r ig in .
B e ll .Taylor’s Theory.
This observer agrees with Snell in  considering the 
con d ition  to  be a purely muscular one. As th is  po in t 
o f  view has already been d iscussed , and w i l l  be further  
re fe rr ed  to , i t  w i l l  s u ff ic e  here to  quote nr* Taylor’s 
d escr ip tio n  in  h is  own words.
He says "It i s  analagous to that rare condition  
known as auctioneers spasm or to w riters, cramp, or 
to  a sim ilar  a ffe c t io n  o f  gastrocnemic muscles ob­
served  in  b a l le t  dancers who run and p irou ette  on t ip  
to e , u n t i l  they are attacked by cramp, spasm and 
uncontro llab le  motions whenever the* attempt to  dance 
a t a l l ."  (B.M .J.1887, v o l. 2, p . 483. )
■ Oglesby’s Theory.
This o b s e r v e r  b e lie v e s  Nystagmus to be induced in  
the miner by venous engorgement o f  the m edulla.
J ea ffre so n ’s  Theory.
Curiously enough, th is  observer b e lie v e s  i t  i s  
caused by anaemia o f that part o f  the b ra in . The 
l e t t e r ’s explanation o f  h is  theory i s  very in gen iou s. 
His argument i s  that the miner in  the posture assumed 
a t work, holds his head in  such a p o s it io n  as to in te r -
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fe r e  w ith the supply o f  blood to the base o f  the brain .
T^he p o s it io n  in  which the miner works i s  one which 
produces a condition  o f  cerebral anaemia gen era lly , 
but c h ie f ly  o f  those parts which derive th e ir  supply 
from the b a s ila r  a r te r ie s . This area comprises the 
p o ster io r  or o c c ip ita l  lobes which, by consent o f  
the most competent l o c a l i s t s ,  are now recognised  as 
the h ig h est v isu a l cen tres."
One would ob ject to th is  that a l l  miners do not work 
in  the p o s it io n  described by Jeaffreson  and a lso  that 
there are other c la sse s  o f  workers who s im u la te  th is  
p o s it io n  who do not get occupational nystagmus.
The la t e s t  ideas o f  the blood supply o f the brain  are 
o f  in te r e s t  in  th is  connection. The brain  v e s se ls  
are not supplied  with vase motor nerves. Intra crania l  
space i s  in variab le  and any a ltera tio n  in  the supply 
takes p lace in  th is  way: The a r ter ie s  are enlarged a t
the expense o f  the veins by a general vaso -c o n str ie t io n  
tak in g  p lace in  the body and the rate o f  flow through 
the cerebra l a r ter ie s  being increased . In s leep  when 
a r te r ia l  ten sion  through the body i s  lowered the ra te  
o f  flow  i s  decreased. In brain work when an extra  
supply i s  needed i t  i s  procured by a general vaso­
c o n s tr ic t io n . In arduous b od ily  labour there i s  a 
vaso d ila to r  action  in  many o f  the muscles o f  the body 
and i t  might p o ssib ly  be conceived that a r e su lt in g  
le s se n in g  o f  the flow o f  blood through the in tra cra n ia l
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a r te r ie s  takes p la ce . That the anaemia thus re su ltin g  
or produced in  the way that JeffTeson describes i s  
s u f f ic ie n t  to  bring about the phenomena o f  Nystagmus i s  
hardly b e lie v a b le . A general anaemia or even an 
anaemia produced by compression o f  the b a s i l la r  arterie#  
would produce e f f e c t s  upon other cen tres, for example 
there would be involved  the cen tra l n u c le i o f  the other 
C ranial nerves producing spasm o f  the e y e lid s , spasm 
o f  the tongue, and o f  the muscles o f  the face generally  
and these r e s u lts  would be the ru le  in stea d  o f  the ‘ 
ex cep tio n . The centres for heart and re sp ira tio n  
would be a ffec ted  producing syncope and p o ssib ly  
0 hey ne Stokes R espiration . One would expect a lso  
i f  th is  theory were true, to find  nystagmus a fte r  an 
a tta ck  o f  syncope. As a matter o f  fa c t , th is  i s  
never seen . As w i l l  be seen in  the sec tio n  on 
Innervation  a l l  these centres are in  juxta p o s it io n  
and anaemia produced in  any way could not be s e le c t iv e  
so  as to se r io u sly  a f fe c t  some and leave others a lon e.
A " - -  ' :
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Summary and. Oonolvislons.
In endeavouring to  fin d  an explanation o f  the 
phenomena o f  lîtners ' Nystagmus which i s  rea so n ^ le ,  and 
which w i l l  account for a l l  the fa c ts , i t  i s  necessary  
to  assume the ex is te n c e , in  the mid-brain, o f  a cen­
t r a l  coordinating mechanism.
As a m atter o f  fa c t ,  our knowledge o f  the function  
o f  many portions o f  the brain i s  very incomplete . 
and are, for the most p art, a matter o f  specu lation  
and analogy, i t  must, therefore, be understood th at  
the use o f  cer ta in  expressions such as "disturbance o f  
the coordinating centres" is  based on certa in  assump­
t io n s  which, although they are fe a s ib le  are a t presen t 
incapable o f  d irec t proof.
I submit that the Nystagmus o f  Miners i s  brought 
about by a cen tra l fa ilu r e  and I b e liev e  that there 
are two main fa ctors in  the production o f  th is  cen tre r  
-fa ilu r e  each o f  idiich i s  a necessary complement o f  
the o th er. I  p lace them in  what I consider to  be 
th e ir  order o f  importance.
(1 )  Frequent and long su sta ined  e f fo r t  a t a
laborious a n d  a  most nerve racking occupation, pro­
ducing a cond ition  o f general nervous in s t a b i l i t y .
(2 )  D efective illu m in ation , producing a d isturbing  
e f f e c t  upon the centres governing ALL the external 
ocu lar muscles by the condition  p f  high ten sion  iu
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which i t  causes a l l  those muscles to he kept.
The miner when at work i s  for long periods a t a 
time in  a cond ition  o f  the g rea test muscular and 
nervous ten^fion. He i s  always in  a more or le s s  
cramped p o s it io n  surrounded by dangers which keep 
the nervous system in  a s ta te  o f  hypertension, con­
sc io u s  or subconscious. He i s  breathing a ir  de­
f i c i e n t  in  oxygen. When a fte r  long continued
e f f o r t  he i s ,  freq u en tly , to be seen in  a condition  
A
o f  general muscular tremor.
He has been sta r in g  a t a b lack surface quite c lo se  
to  h is  e y e s . He has been stra in in g  h is  c i l ia r y  
muscle in  attem pting to sharpen the dark ob jects in  
h is  view . The external ocular muscles are stra in ed  
in  converging to  focus for near o b jects , they are in  
a constant s ta te  o f  a c t iv ity  in  throwing the eyes about 
in  the way a l l  miners may be seen to do, in  a l l  
d ir e c t io n s , and they p a rtic ip a te  in  the general r e ­
s u l t s  o f  the p h ysica l e f fo r t s .  Thus the general 
muscular s tr a in  at which he works, throwing every 
ounce o f  energy which he p ossesses in to  h is labpur* 
a l l  h is  nerve capacity  in to  every blow, involves  
every muscle o f  the body includ ing the external 
ocu lar m uscles which are subjected  to the ad d ition a l 
s tr a in  produced in  the manner described by d efectiv e  
l i g h t  ; a l l  the co-ord inating centres are as i t  were 
in  a s ta te  o f  exaltation^ a condition  o f  in sta b ility .^
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The co -ord in a tin g  centre which governs the extremely 
complex movement o f  the an tagon istic  ocular muscles 
( the  most complex and therefore the most e a s ily  d is ­
turbed system  o f  a n tagon istic  muscles in  the body) 
p a r t ic ip a te s  in  the general disturbance and in  c o n - : 
sequence o f  i t ’s com plexity and d elicacy , sooner or 
la t e r  f a i l s  to  return to i t ' s  balance and remains 
d isturbed  when the nervous and muscular s tra in  has 
ceased  and the other muscle governing centres have 
recovered  th e ir  equilibrium .
In c e r ta in  bad cases o f  Miners ' Nystagmus (as S n ell 
a lso  found) there are tremors o f the muscles o f  the 
fa ce  and neck showing that the disturbance o f  co­
ord in ation  has been so great as to  leave permanent 
lo s s  o f  equilibrium  in  the more sta b le  cen tres .
That Nystagmus can be produced by nervous exhaustion  
alone i s  proved by the condition  occurring in  d p ilep -  
t i c s  a fte r  an a ttack . After the c lo n ic  spasms in  a 
severe se iz u r e , when the nerve centres must be in  a 
s ta te  o f  extreme fa tig u e , there can be observed a 
d is t in c t  nystagmus. This, I think bears out the con­
ten tio n , to some ex ten t, that Nerve exhaustion i s  a 
fa c to r  in  the production o f Miners. Nystagmus.
There ie  a lso  the fa c t  that d e ^ i ^ t l n g  oonditlone 
p réd isp osé to the d isea se  wid a t times a ctu a lly  de
termine^ an attack .
S n e ll and a l l  other observers are agreed that
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d e b i l i t a t in g  in flu en ces may have some e f f e c t  in  pre­
d isp osin g  to an attack  o f Nystagmus. This i s  cer-  
ta in g ly  one o f  the f i r s t  p o in ts that occurred to me 
when I began, 16 years ago, to n otice  the d isea se .
Time a fte r  time I have known men who were ab solu tely  
fr e e  from any obvious signs o f  Nystagmus, begin to  be 
trou b led  with the o s c i l la t io n s  when they were la id  
a sid e  by i l l n e s s  or accident and had not seen a mine 
fo r  weeks. I t  i s  common enough to find  a man^return -  
in g  to work a fte r  an i l ln e s s  or injury^ sam os t  immediate­
l y  n o tic e  the symptoms. As an i l lu s tr a t io n  o f  the 
former take Case No, l .  This man has been i l l  for  
some time w ith g a str ic  catarrh. He declares that he 
only g ets  o s c i l la t io n s  at a l l  when h is stomach siymptoms 
are worse. He has not worked down a p it  on account o f  
h is  i l l n e s s  for s ix  months.
As examples o f  the pred isposing e f f e c t s  o f  injury  
and accid en t there are sev era l in stances in  my account 
o f  ca ses , e . g . ,  No. 5. Head Injury, No. 6. Severe 
in ju ry  in v o lv in g  General shock. No. 7. Injured knee 
and in flu en za  synchronously, No. 8. Septic c e l l u l i t i s  
o f  hand. No. 9 . Injury to the eye. No. H .  Conjunct­
i v i t i s ,  No. 13. P leu risy  with e ffu sio n , No. 14. Uraemic 
p o ison in g  w ith Bright fe Efeease^ Na. 15. Influenza, No.17. want 
o f  proper s leep  for a long period . No. 18. A lcoholic  
e x c e s s , No. 19. acute rheumatism.
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No. 21. Impure a ir  w hile at work, No. 22 . injury to 
hand, No, 23. Fractured r ib s . No. 24. Pneumonia, No.
26. Amputation o f  fin g ers fo llow ing in ju r ie s , No. 27. 
B o ils  w ith general d e b il ity .  No. 28. Enteric feyer .
Thus, in  the 28 cases quoted in  th is  paper there 
are 19 where there e x is te d  d e f in ite  d e b ilita t in g  in ­
flu en ces immediately or almost immediately preceding  
the onset o f  the symptoms. Anything which lowers 
the general h ea lth  appear to predispose to the con­
d it io n . Holers who work harder than any other c la ss  
o f  co a l miners are more subject to the cond ition . 
H auliers who work le a s t  hard, rarely  a ffe c te d .
Firemen who have been known to  su ffer  from. the con­
d it io n  (but ra re ly ) are subject to  a great amount o f  
worry and r e s p o n s ib il ity  and have to peer in to  a l l  the 
dark corners w ith the l ig h t  lowered, to t e s t  for gas. 
Any one who i s  acquainted with the conditions o f  
m ining work knows that these men, although they are 
s a id  to  have le s s  arduous work, have to descend the 
mine an hour before the bulk o f  men and they rush  
round a b ig  d i s t r ic t ,  a t high speed, returning to the 
p i t  bottom exhausted, p ersp irin g  p rofusely , to stand, 
w hile the rank and f i l e  pass, in  a b it in g  draught.
The d efic ien cy  o f  V en tila tion  i s  a contributing  
fa c to r  as i t  a c ts , not only by decreasing in  e ff io ien o y  
o f  illu m in a tio n  but a lso  by lowering the v i t a l i t y  o f  
the in d iv id u a l.
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The e f f e c t  o f  a lco h o l i s  in te r e s t in g  in  th is  con­
n ec tio n , I have sev era l cases upon which i  have been 
ab le  to conduct numerous experiments concerning th is .  
The temporary e f f e c t  o f  a dose o f  a lcohol i s  in  many 
cases to cause a l l  o s c i l la t io n s  to cease . I can 
o ften  accuse these men o f  having had an early  morning 
drink w ith  absolute c e r ta in ty . When the stim u la tiin g  
e f f e c t  has passed o f f ,  however, the o s c il la t io n s  are 
worse. In case No, 18, th is  i s  seen to a remarkable 
degree. The man's Nystagmus i s  very marked. The 
o s c i l la t io n s  are very rapid  and when he looks down­
ward they are so b a i  as to render him to a l l  in ten ts  
and purposes b lin d . Give him a p in t o f  a le  and in  
10 minutes a l l  traces o f  o s c i l la t io n  have disappeared* 
Examine him two hours a f te r , h is  ob jective  symptoms 
are as bad as ever end h is  su b jective  ones are worse.
These two fa ctors ( frequent and long susta ined  
e f f o r t )  anc^^^Lllumination w il l  s a t is fa c to r i ly  explain
4 -
the cau sation  o f  every case o f  Miners ' Nystagmus.
A ll miners who get Nystagmus do not swing picks 
( R eid).
A ll miners who get Nystagmus do not work with
the head on one s id e .
A ll miners who get Nystagmus do not work in  the
la t e r a l  recumbent p o s it io n .
A ll miners who get Nystagmus do not s i t  on th e ir
haunches ( J ea ffreso n ).
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A ll miners who get Nystagmus do not work with lamps 
( Court), but they a l l  without exception  work more or 
l e s s  hard, a t a hazardous and dangerous trade a t high  
muscular and nervous ten sion  and in  a bad l ig h t .
Symptoms o f  Miners' Nystagmus.
The f i r s t  sign  according to  my experience i s  th at  
the a ffe c te d  man does not look s tr a ig h t  a t one on 
en terin g  a w ell l i t  room or when met a t the p i t  
mouth a fte r  ascending the mine. Snell mentions that 
he holds h is  head on one s id e . In my experience  
th is  i s  only so in  severe oases but in  m ilder cases  
one n o tices  that he ro ta te s  h is  head and looks s id e ­
ways, not ob liq uely  up or down.
I f  one meets the men under the condi.tion above 
mentioned, v iz  . a t the p i t  mouth, every man who looks 
so , w i l l  be found on examination to  have Nystagmus in  
greater or le s s  degree.
The eyes on in sp ectio n  w il l  be seen to be o s c i l l a t ­
in g  more or le s s  q u ick ly . Usually both eyes oaccilla  te  
a t  the same speed and in  the same way (b i la te r a l)  
o ccasion a lly  the eyes w i l l  be seen to d if fe r  as to  
the character, speed and amplitude o f  the o sc illa tion m  
(d is so c ia te d )  rarely  one eye <fenly o s c i l la t e s  (u n i­
la t e r a l ) .  The movements may be h orizon ta l, v e r t ic a l ,  
ro ta to ry , or mixed, the former being much more and 
the th ird , next frequent. The ocular movements may
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be induced or, i f  already p resen t, in creased  in  
£ evera l ways.
By (u su a lly )  causing the miner to  r a is e  the eyes 
above the horizon.
By (r a r e ly )  causing the man to lower h is  eyes below  
the horizon. See Case No. 18.
By low ering the man's head between the observer's  
hands with c losed  eyes, r o ta tin g  head from s id e  to  
s id e , and then quickly rd sin g  the head, causing the 
p a tie n t to  open the eyes and to quickly look  upwards.
I have found that th is  method w i l l  produce o s c i l la ­
t io n s  when, in  s l ig h t  ca ses , no other w i l l  do so .
By p u ttin g  the p a tie n t  in  the dark room for a tim e.
By causing the man to exert h im self in  any way by 
merely bending or assuming the p o s it io n  o f  work ( in  
severe ca ses)  or by greater p h ysica l exertion  such as 
digging in  the garden, running for  200 yards ( in  
s l ig h t  or recovering c a se s ) , see case No. 20. where 
o s c i l la t io n s  were produced a fte r  some months freedom 
w hile running for the d octor.
A ssociated w ith the ocular movements, w i l l  be seen  
in  some bad cases, quivering movements o f  the e y e lid s  
and trem bling o f  the hands, head, muscles o f  the face  
and head (very o cca sio n a lly )  and incom plete p to s is  
( very ra re ly  ).
v isu a l acu ity  i s  u su a lly  normal.
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Errors o f  re fra ctio n  are commonly present u su ally  
hyper-m etropic. Many authors includ ing Nuel
Court and Dransart have sa id  that haemeralopia i s  a 
symptom o f  the d isea se . Court found 127 out o f  164 
with th is  symptom. Dransart found 5fo only. Romiee 
s ta te s  that in  severa l thousand cases he has not found 
one example o f  hemeralopia. According to my ex­
p erien ce Dransart i s  more correct than the o th ers.
One o cca sio n a lly  sees a case where n ight b lindness  
i s  p resen t, but as a ru le  v isu a l acu ity  i s  qu ite nor­
mal when the eyes are at r e s t .  Courts figu res are 
probably based on the statem ents o f  c o l l ie r s  su ffe r ­
in g  from Nystagmus who when asked i f  they see w ell in  
the dark, invariab ly  answer in  the n ega tive . Their 
in a b i l i t y  to see in  the dark i s  not, however, the r e ­
s u lt  o f  hemeralopia but i s  due to the fa c t  that in  the 
dark the o s c i l la t io n  o f the eyeb a lls  are induced and 
"everything dazzles."
I t  may be necessary in  s l ig h t  cases to  use the 
ophthalmoscope to d etect the o s c i l la t io n s .  The pro­
je c te d  l ig h t  induces them, and one i s  ab le to appreciate  
the very s l ig h te s t  by watching the r e t in a l  v e s s e ls .
The su b jective  symptoms are as fo llow s:
The p a tien t complains o f seein g  very badly in  the 
p it  or on coming out o f  the p i t  at n igh t. He cannot 
h i t  the wedge with the hammer. He stumbles aga in st
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th ings which he was formerly able to avoid. The
l ig h t s  o s c i l la t e  before h is  eyes or d azzle . The
dancing o f  the l ig h ts  i s  u sually  accompanied by 
g id d in ess , but there i s  no in c lin a tio n  to vomit. 
Movement aggravates the symptoms. He cannot iden- 
t l f y  anyone as he w alks. He has to stop s t i l l  for  
a moment and steady h im self. Headache i s  common.
Elworthy and Tomlin r e sp ec tiv e ly  give the average 
age a t which the condition  occurs, a t 35% and 39% 
r e s p e c t iv e ly . For my part I cannot see the s l ig h t ­
e s t  u t i l i t y  in  averaging age. I f  one found that 
most cases were say, men over 60, there would be 
some good purpose served, but Miners' Nystagmus 
occurs a t a l l  ages and ca lcu la tin g  averages gives  
no inform ation and leads to nothing except p o ssib ly  
wrong co n clu sio n s.
Prophylaxis i s  o f  the grea test importance in  th is  
c o n d it io n .I  f e e l  convinced that with su ita b le  ar­
rangements we can prevent such large numbers o f  
miners acquiring th is  d isease  as do at presen t, and 
a lso  prevent those who have the d isease in  s l ig h t  
degree, from g ettin g  so bas as to be in cap acita ted .
I t  i s  the concensus o f opinion that the f i r s t  
th in g  to  be done i s  to  improve the illu m in ation  o f  
the p i t .  ( The Home Office has, during the la s t  
month, r e a lis e d  the importance o f th is  reform and
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the m edical advisers o f  the Government are at present 
engaged in  in v estig a tio n s  w ith a view to improve the 
illu m in a tio n  o f  m ines. (B r it ish  Medical Journal,
A pril 1 9 1 2 ) .) . The men themselves recognise th is  
and are anxious for improved lamps. In certa in  parts 
o f  A u stra lia  there i s  a regu lation  in  force , s e t  forth  
in  the judgement o f the court o f  a rb itra tio n , that no 
lamp s h a ll  be supplied  to any miner that i s  o f  le s s  
th a n *5 O.P. un less an extra amount o f  1% per ton be 
p aid  for g e tt in g  the co a l. In America and A ustralia  
( I have interview ed numerous miners from both o f  
th ese continents ) the lamps are much b ette r  than in  
th is  country, and I am assured that the incidence  
o f  îÆlners ' Nystagmus i s  l e s s .  I have w ritten  fo r , 
but have been unfortunately unable to obtain in  time 
for the purposes o f  th is  paper, the actu a l figu res  
as to  O.P. and as far as p o ssib le  the proportion o f  
men su ffer in g  from the d isorder.
The lamps should be at le a s t  2 O .P .,(anything  
above th is  i s  im practicable J when c lean . They should  
be very thoroughly cleansed  and the wicks attended to  
a f te r  every time they are used. The o i l  provided  
should be o f the very b est q u a lity . I f  p o ss ib le  a 
fr e sh  lamp should be given to every miner who i s  
engaged at the coa l face , at h a lf  day tim e.
Ifeny c o l l ie r y  lamp houses are in s u f f ic ie n t ly
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s ta f fe d  and not e f f i c ie n t ly  supervised . what 
should be one o f the most important parts o f the 
works i s  frequently  grossly  n eg lected  and o ften , 
a f te r  a short day's work, and on the n igh t s h i f t ,  
lamps are served out that have been p erfu n ctor ily  
f i l l e d  and never cleaned at a l l .
The lamps should be provided with a sh ie ld  so 
th a t one man in  fo llow ing  another in  or out o f  the 
workings may not be dazzled by h is  predecessor's  
lamp.
The men should be p er io d ic a lly  inspected  by the 
c o l l ie r y  surgeon. Only those engaged in  actual 
arduous work at the coa l face need be examined.
The man who b lin k s on coming to the l ig h t  or 
who ex h ib its  the curious sideway look described  
in  a previous sec tio n  should be ca re fu lly  examined
I f  he have Miners' Nystagmus badly he should be 
a t once taken from the p i t  and treated  as herein­
a f te r  described .
I f  he i s  not a bad case, but has obvious ocular 
o s c i l la t io n s  under one o f  the various t e s t s  des­
cr ib ed , he should be treated  for h is general con­
d it io n , immediately given work in vo lv in g  le s s  eye 
s tr a in , le s s  worry and le s  muscular and nervous 
ten s io n . This need not n ecessa r ily  be out o f  the 
p i t .  He need not cease work he is  b est a t work.
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When no obvious eye tremor is  seen he should be 
examined by the aid  o f  the ophthalmoscope, in  order 
to  d e tec t the s l ig h t  movements which in d ica te  the 
commencements o f the m isch ie f. These should have 
th e ir  labour to  some exten t ligh ten ed , le s s  RESPON­
SIBLE work and the b e s t  l ig h t  p o ss ib le .
The man who comes for treatment when he has 
nystagmus badly i s  a heart breaking p rop osition , 
llw ortliy  g ives four or f iv e  months as a common 
len gth  o f  time for recovery to take p la ce . I 
reg re t to  say that my experience i s  not so fo r tu ­
nate as h is ,  I fin d  that many cases take years to  
recover and recur at the le a s t  return to the old  
co n d itio n s .
Strychnine and Potassium Bromide are the only 
drugs th at I have found o f  any se r v ic e . iron has 
been found to  give r e s u lts  byi some observers and 
Quinine has a lso  been given . The fo llow in g  are 
necessary concom itants:
Fresh a ir  and ex e rc ise .
Total abstinence from a lcoh o l.
Stoppage o f  smoking.
Freedom from excitem ents oC over-exertion .
Errors o f  re fra ctio n  should be corrected
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APPENDIX.
Ll&t o f  28 Oases o f  Id ners' NystagmuB.
Case 1 .
H.B. aged 40, worked in  mine for 25 years as a 
d a ta lle r  and road rep a irer . s ix  months ago became 
i l l  w ith G a str itis  and has never been able to work 
in  the mine s in c e . He n o tices  a d e f in ite  though 
s l ig h t  o s c i l la t io n  o f the eyeb a lls  whenever h is  
stomach symptoms are worse. He i s  neu rotic .
S lig h t la te r a l  nystagmus seen with the naked eye 
only once out o f  fourteen su ccessive  d a ily  examina­
t io n s ,
Oase 11.
D.D. aged 54, worked in  p i t  45 years, m ostly w ith  
lamps, not with candles for 1 month before date o f  
symptoms.
Nature o f  work, bannocking. This man never has 
to  assume the la te r a l  recumbent posture.
Usual symptoms, Rotatory Nystagmus.
Oase 111.
G.G. aged 57, worked in  p i t  45 years, lamps; la s t  
20 y ears.
Nature o f  work, bannocking.. This man, however, 
has to  do some holing where he had to assume the
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la t e r a l  recumbent posture. He has been under 
treatm ent f i f t e e n  months and has s t i l l  bad Nystagmus. 
Usual Symptoms, Rotatory Nystagmus.
Case IV.
w.D. aged 32, worked in  p it  19 years, lamps for  
greater part o f  time and with lamps continuously for  
l a s t  2% y e a r s .
Nature o f  work, bannocking. when hole i s  far  
enough under he gets in to  the la te r a l recumbent 
p o s it io n .
Usual symptoms. Lateral Nystagmus, very rapid .
Case VI
E.A. aged 55, worked in  p i t  45 years, la s t  20 
years e n t ir e ly  with lamps. Nature o f  work, he i s  
in  a r a tin g  s t a l l  and never has to do any holing at 
a l l ,  has done none for 10 y ea r s .
Onset o f  symptoms, two years ago immediately 
fo llo w in g  an injury to hand sustained  in  the work.
Usual symptoms. Lateral Nystagmus.
Case VI.
J .B . aged 40, worked in  p i t  27 years, lamps for  
l a s t  10 years with exception  o f a period o f  10 months, 
two years ago. Nature o f work, bannocking; never
had to  l i e  down.
Onset o f  symptoms, had a severe injury in vo lv in g  
three weeks in  bed, in  which I attended him. There
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was no obvions Nystagmus then. Immediately he 
ooramenoed work o s c i l la t io n s  o f  the eyeb a lls  began.
Usual symptoms, Lateral Nystagmus.
N.B. This man has worked for some years in  mines 
o f  North America, He s ta te s  that he had to work 
very much longer hours there ( in  non-union mines ) 
but that the lamps were very much b e tte r . He never 
saw any lamps in  th is  country to equal them. ( I  am 
endeavouring to get p a rticu la rs o f  these lamps from 
address supplied  by him).
Case VII.
G.H.C, aged 26 years, worked in  p i t  15 years, lamps 
fo r  la s t  ten .
Nature o f  work. Is in  a ra tin g  s t a l l .  Has
never had to do any h o lin g  in  h is l i f e .
onset o f  symptoms. Nine months ago had an in ­
jured  knee and in fluenza  sim ultaneously. Noticed  
a week a fte r  returning to work "the dazzling, o f  the 
ligh ts.*»
Usual symptoms. / S ligh t la te r a l  Nystagmus.
Case V III .
J .P , aged 40, worked in  p i t  for 24 years, lamps
fo r  e igh teen .
Nature o f  work. Is a holer*» undercutting.
Onset o f  symptoms. Three years ago had s c ia t ic a ,  
two years ago had se p tic  hand, i s  somewhat in d e f in ite
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as to  what he f i r s t  n oticed  the symptoms, but says 1 t  
was two or three years ago, and that i t  has rap id ly  
got worse.
Usual symptoms. Rotatory Nystagmus.
Oase IX.
A.B. aged 62 years, worked in  p it  56 years, for  
la s t  25 years with lam ps.
Nature o f  work. Has been a holer for 35 years 
during which time he declares he never had a symptom 
o f  Nystagmus. He became a d a ta ller  three years ago. 
He had a blow on the eye in  September la s t  and im­
m ediately  a fte r  n oticed  the dazzling  o f  the l ig h t s .
There i s  no doubt that up to quite recen tly  th is  
man had no trouble with h is eyes as I know him to be 
the most su cc ess fu l poacher o f  the d is t r ic t  w ithin  
the la s t  twelve months, and an ex c e llen t  sh o t.
Usual symptoms. Lateral Nystagmus, very rap id .
0 ase X.
J.M. aged 33, worked in  p it  21 years invariab ly  
with lamps,
Nature o f  work. Heave up doggie, i . e .  a haulier  
who has to keep the end less rope running, restore  • 
d era iled  trams, keep drivers and boys in  order, a
very h u stlin g  occupation.
Onset o f  symptoms. December 3 ls t  l a s t .
U s u a l  symptoms. s l ig h t  Rotatory Nystagmus.
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Oase XI.
T.O. aged 45, worked in  p i t  35 years, la s t  20 with lamps. 
Nature o f  work. A fireman or deputy for la s t  15 
y e a r s .
Onset o f  symptoms. Two and a h a lf  years ago had 
an a ttack  o f  c o n ju n c t iv it is , a fter  which he found the 
l ig h t s  began to d azzle.
Usual symptoms. Lateral Nystagmus ( s l ig h t ) ,
Oase X II .
J .P . aged 55 years, worked in  p it  41 years, with a l l  
kinds o f  l ig h t s ,  fo r la .it  four years with lamps on ly .
Nature o f  work. Bannocking, does not have to l i e  
down.
Onset o f  Symptoms. Has had no i l ln e s s  f i r s t  
n o ticed  the symptoms three months ago.
Usual s ig n s . Lateral Nystagmus.
Oase X III.
J .J .  aged 41 years, worked in  p i t  for 27 years, 
lamps for la s t  17 y ears.
Nature o f  work. Rating,, no holing whatever.
Onset o f  symptoms . This man never had any symptoms 
u n t i l  he had an attach  o f  p leu r isy  w ith e ffu s io n  s ix
months ago.
Ordinary symptoms, la te r a l  Nystagmus.
Oase XIV.
W.B. aged 55, worked in  p i t  for four years mostly ' 
with naked l ig h t  but for la s t  two years with lamps,
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Nature o f  work. Rating, no h o lin g .
Onset o f  symptoms. Up t i l l  two years ago had no 
symptoms. At that time he had acute Brights and 
uraemic p o ison ing . when he sta r ted  to work a fter  
recovery the usual symptoms o f  Nystagmus appeared. 
L ateral Nystagmus.
Case XV.
w . p. aged 38 years, worked in  mine, 25 years for  
la s t  17 w ith lamps.
Nature o f  work. Rating, has done no h oling  for  
ten  y ea rs .
Onset o f  Symptoms. Had a severe attack  o f  in ­
fluenza eleven  months ago, f i r s t  n oticed  symptoms s ix  
months ago.
Usual Symptoms. Rotatory Nystagmus.
Case XVI.
W.J.D. aged 30 years, worked in  p i t  19 years always 
w ith lamps.
Nature o f  work. Loader, never done any h o lin g  or 
coa l g e tt in g  in  h is  l i f e .
Onset o f  symptoms. He had no d e b ilita t in g  i l l n e s s .  
F ir s t  n o ticed  symptoms twelve months ago.
Usual s ig n s . Lateral Nystagmus.
Case TVII.
P .P . aged 24 years, worked in  mine 11 years, a l l  the
time w ith lamps.
Nature o f work. Loader In a ra tin g  s t a l l ,  where no
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h o lin g  whatever Is  done. He has never done any holing  
in  h is  l i f e .
Onset o f  symptoms. in the e a r lie r  part o f  the 
w inter both h is  ch ildren  had whopping cough and he got 
very l i t t l e  r e s t .  He n oticed  the symptoms f i r s t  about 
s ix  weeks ago. (February 1912).
Usual symptoms. Lateral Nystagmus.
Oase XVIII.
W.B. aged 55 years, worked w ith lamps for la s t  17 
y e a r s .
Nature o f  work. Has been a holer for 30 years, 
has worked in  a l l  p o s it io n s , but mainly in  the la te r a l  
recumbent p o s it io n .
Onset o f  symptoms. Three years ago f i r s t  n oticed  
th a t o s c i l la t io n  o f  ob jects was taking p la c e . Had 
been “on the b eer” for some months, having nine gallons  
every Mosds^, which he drank him self in  addition  to  
sundry odd drinks at various times on h is way from work
and a t n ig h t.
This man has a l l  the usual sign s and symptoms with  
one important excep tion . The only p o s it io n  in  which 
he can steady h is  eyes i s  in  r a is in g  them d ir e c t ly  or 
ob liq u ely  upwards. T he o s c il la t io n s  are induce^
the moment he looks downwards.
Usual symptoms. Rotatory and very rap id .
Oase XIX.
8,R. aged 55 years, worked in  mine for 44 years,
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w ith  a l l  Kinds o f  l ig h ts  for la s t  three years with  
sa fe ty  lamps.
Nature o f  work. Holing in  a l l  p o s it io n s , ly in g , 
s i t t in g ,  and standing, a lso  p r a c tic a l man at a l l  Kinds 
O f p i t  work.
Onset o f  symptoms. S tates that he has never 
n o ticed  any o s c i l la t io n s  o f  ob jects in  h is  l i f e ,  u n t il  
w ith in  the la s t  three months. He has done no work 
for four months as he i s  at present recovering from 
a severe attack  o f  acute rheumatism with en d ocard itis, 
and i t  i s  w hile attending him for th is  cond ition  that 
I have observed that he has pronounced Nystagmus.
Usual symptoms. Lateral Nystagmus.
Oase XX.
S.D. aged 30, worked in  p i t  for 17 years, lamps for  
l a s t  e ig h t years.
Nature o f  work. Rating. Never did any holing in
h is  l i f e .
Onset o f  symptoms. Had no d e b ilita t in g  cond ition , 
f i r s t  n o ticed  them two years ago.
Usual symptoms. Lateral Nystagmus.
N.B. This man has been at play for eigh teen  months.
His master w i l l  not allow  him to  descend the p it  u n t il  
he has been w e ll for some tim e. He has had no 
o s c i l la t io n s  whatever for two months u n t i l  one day 
when he was sen t by a neighbour a t 5 a.m. to get the
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d octor . He ran a l l  the way and on a rr iv a l a t the 
d o cto r’s he had d is t in c t  and obvious Nystagmus.
Oase XXI.
J .D . aged 28 years, worked in  mine 8 years with  
lamps and cand les, for  at le a s t  8 months e n t ir e ly  
w ith lamps.
Nature o f  work. Bannocking. No work in  the 
la t e r a l  recumbent p o s it io n .
Onset o f  symptoms. Had none u n t il  s ix  months ago. 
He was put in to  a fresh  s t a l l  about ten months ago, 
where the a ir  was very bad.
Right eye H orizontal rap id .
L eft eye rotatory  Slow. ODissociatedO.
Oase XXII.
J.O . aged 58 y ee r s , worked in  mine 24 years with  
lamps for la s t  10 y ea r s .
Nature o f work. Coal hewer, mostly undercutting, 
s i t t i n g  and la te r a l  recumbent p o s it io n .
Onset o f symptoms. These follow ed a severe injury  
to  the hand su sta in ed  two years ago. O sc illa tio n s  
commenced soon a fte r  s ta r t in g  to work.
Usual symptoms. H orizontal Nystagmus.
Oase XXIII.
W.R. aged 52 years, worked in  mine 40 y ears. Up 
t i l l  four years ago always worked with cand les, u n t i l  
there was an exp losion  and the d is t r ic t  was "put 
lamps" and has worked with lamps ever s in c e .
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Nature o f  work. Holer m ostly undercutting.
Onset Of syrrmtoms. On Christmas 1910 f e l l  on a 
chair and broke two r ib s ,  f i r s t  n oticed  o s c i l la t io n s  
e ig h t  months ago.
Usual symptoms. V ertica l Nystagmus B ila te r a l .  
Considerable muscular tremor o f  the face and l id s .  
Case XXIV.
A.Y. aged 54 years, worked in  mine for 21 years.
JJp to  1910 always ,wi th can d les.
Nature o f  work. Rating, never done any holing  
in  h is  l i f e .
Onset o f  symptoms. In 1910 had pneumonia which 
in ca p a c ita ted  him for s ix te e n  weeks. when he sta rted
t t  / /
he was put to  ra te  in  a lamp s t a l l  and n oticed  the 
f i r s t  symptoms two weeks la te r .
Usual symptoms.  ^ Rotatory Nystagmus.
Oase XXV.
A .I. aged 30, worked in  mine for 15 years with
lamps alw ays.
Nature o f  occupation. Loader in  ra tin g  s t a l l ,
never done any h o lin g  in  h is  l i f e .
Onset o f  symptoms. Twelve months ago had severe  
in ju ry  to hand, n e c e s s ita t in g  amputation o f  two fin gers  
N oticed nystagmus on h is  return to  work.
Usual symptoiïB, H orizontal Nystagmic.
Case XXVI.
#
N.C. aged 32 worked in  p i t  20 years.
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Nature o f work. s t a l l in g  in  a holing s t a l l  had 
to  do h o lin g  freq u en tly .
Onset o f  symptoms, Had an in jury to  hack which 
d isa b led  him for f iv e  weeks. Some months a fter  he 
n o ticed  the dazzling  o f  the l ig h t s .  He was at play 
for seven months and went back to  work with d e f in ite  
Nystagmus s t i l l  p resen t. He was put to work at my 
req u est in  a candle l i t  s t a l l  at h o lin g , but in  an 
easy p la c e . He has continued to work without in te r ­
m ission  and h is  o s c i l la t io n s  have gradually got le s s  
u n t i l  they are now only seen with the ophthalmoscope.
Usual symptoms. L ateral Nystagmus.
Oase MYII«
w.p. aged 59, worked in  p i t  28 years.
Nature o f  work, s t a l le r  in  h o lin g  s t a l l .
Onset o f  symptoms. Bad b o ils  with general d e b ility ,  
fo llow ed  by Nystagmus, n o ticed  four months a fte r .
This man, l ik e  Case No. 26, was sent to work with  
w e ll defined  nystagmus in  an easy s t a l l  to  do bottom 
h o lin g  ( la t e r a l  recumbent p o s it io n )  and he has im­
proved ever s in c e . He i s ,  however, in  a candle l i t  
p la c e .
Usual symptoms. Rotatory Nystagmus.
Case XXVIII.
R.E. aged 34, worked in  p i t  21 years, nearly a l l
the time with lamps.
Nature o f work. and d r iv er . Never did
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any h o lin g  in  h is  l i f e .
Onset o f  symptoms. Had typhoid fever about two 
years ago and when he sta r ted  work, symptoms o f  nystag­
mus developed. He Ims never played. He has, on 
my reoommendation, been put on a job at looking a fte r  
the ropes o f  the main road. He i s  b e tter  a fter  one 
year at t h is ,  but i s  s t i l l  troubled with o s c illa t io n s  
a t  tim es, e s p e c ia lly  Mien he f e e ls  out o f  s o r ts .
Usual symptoms. V ertica l Nystagmus.
11
—58—
Authors Referred to in  the Text.
Barany$ "Lahyrynthine Nystagmus," Brain 1906, p , 185.
B e ll  Taylor, "Ivdners’ Nystagmus," Lancet 1875, p. 821.
Copper B u ll, de la  Soc. d'Ophth., 25, p . 85.
O otrt, J . "Miners’ Nystagmus," Pamphlet published by 
the Derbyshire Miners' Union.
D alantsheere. B u ll, de la  Soc. Beige d'Ophth. 25 p . 108.
Dr ans a r t . Annales d 'O cu listiqu e 1877 v o l. 2, p . 128, 
1882, v o l. 2, p . 150,
Elworthy, 2 .8 ."Miners' Nystagmus, B.M .J., 1910, p . 1577 .
Fuchs "Textbook o f  Ophthalmology."
Gowers, Sir w. "Mechanism o f  Nystagmus" Proc, Royal 
S ociety  o f  Medicine, 1908.
Harrison B utler , "Miners' Nystagmus, " Ophthalm. v o l. 7, 
No, 8.
Je a ffr e s  on, "Miners' Nystagmus," B.M .J., 1887, v o l. 2, 
p . 109.
Mackensie. I .  "C lin ica l value o f  Labyrynthine T ests,"  
Lancet, 1909, p . 174.
Maddox, "Tests for ocular M uscles," l i i i ,  p . 407.
Neiden, "Der Nystagmus der Bergleute," Wiesbaden, 1894.
N uel. B u ll, de la  Soc. Beige Ophthalm., 24 p . 46.
Parsons, J.H. "Diseases and Pathology o f the lYE."
P e te r s , "Is Miners' Nystagmus o f Labyrynthine Origin?" 
Arch, o f  ophth. New York xxxvi, p . 667.
Pohl. B u ll, de la  Soc. d'Ophth. (B eige. 25 p . 51).
—59—
P ollock  W.B. I n g lis ,  "Nystagmus and Theories regarding  
the C ausation ." Glas, Med. Journ. ix x i 1909.
Reid, A,C,,  "Miners' Nystagmus," Brain xx lx , p . 363. 
Rogers, T.R. "Nystagmus aga in st the ru le , « BiM.J. , 1910. 
Romiee. B u ll, de la  Soc. Beige d'Ophth. 25 p. 76. 
Sherrington, "lîuscle R eflex Action," Proc. Roy. soc. 1893. 
S n e ll Simeon, P.R.C.s .  Mners ' Nystagmus, Wright,
B r is to l ,  1892.
Sym. w.G. "Ocular Muscles, " Encyclopedia îÆedica.
Tatham Thompson, "Nystagmus," Trans. Ophth. oc. v o l. x i .  
w ilbrand, "Ueber der Nystagmus," Deutsch. Med.
Zeitung. 1884, Heft 35.





Bannocking or top-holing—1st Stage. Bannocking or top-holing 2nd Stage.
Datalling (Timber Drawing). Man on left of picture is ra\jng. 
Man on right is loading.
•it ■ ■ >
Bottom-Holing—1st Stage. Bottom-Holing—2nd Stage.
Reproduced with permission of copyright owner. Further reproduction prohibited without permission.
